It is a unique human ability to regulate negative thoughts and feelings. Two well-investigated emotion-regulation strategies (ERSs), cognitive reappraisal and expressive suppression, are associated with overlapping prefrontal neural correlates, but differ temporally during the emotion-generation process. Although functional imaging studies have mainly investigated these ERS as a reaction to an emotion-inducing event, the intention to regulate upcoming negative emotions might already be associated with differences in neural activity. Hence, event-related functional magnetic resonance imaging was recorded in 42 participants while they completed an emotion-regulation paradigm. During this task, participants were instructed to proactively prepare to use a specific ERS knowing that a negative, high-arousing image would appear after the preparation period. As expected, the results demonstrated prefrontal and parietal activation while participants were suppressing or reappraising their emotions (family-wise error (FWE)-corrected). The intention to suppress emotions was associated with increased activation in the right inferior frontal gyrus, bilateral putamen, pre-supplementary motor area and right supramarginal gyrus (FWE-corrected). This enhanced proactive inhibitory control: (i) predicted decreased motoric activity during the actual suppression of emotional expressions and (2) trended toward a significant association with how successfully participants suppressed their emotions. However, neural correlates of preparatory control for cognitive reappraisal were not observed, possibly because contextual cues about the upcoming emotional stimulus are necessary to proactively start to cognitively reinterpret the situation.
It is a unique human ability to regulate emotions to influence which emotions we have, when we have them and how we experience and express them (Gross, 1998, pp. 224) . Individuals might try to avoid behaviorally expressing their emotions or showing their sad feelings. This phenomenon is called expressive suppression (i.e. suppression) and refers to a so-called 'poker face'. It is a behavioral strategy to regulate emotional responses after they have arisen. Another emotion-regulation strategy (ERS) is cognitive reappraisal (i.e. reappraisal), which involves a means of changing the way one thinks about an emotion-eliciting situation to reduce its emotional impact.
People commonly use these ERS to control negative feelings in response to life stress (Morris and Reilly, 1987) . Habitual use of reappraisal, relative to suppression, to down-regulate negative feelings is associated with more positive feelings and psychological well-being (Gross and John, 2003) . This is because reappraisal is an 'antecedentfocused' strategy that intervenes early in the process underlying the generation of (negative) emotions (Ochsner and Gross, 2005) . As a result, this cognitive strategy makes it possible to down-regulate negative emotions by manipulating the input of the system and requires no sustained effort over time (Gross, 1998) . Suppression, on the other hand, is a 'response-focused' strategy that simply changes the product (i.e. behavioral expression and verbal utterances) of the emotiongeneration process, and habitual use is associated with increased depressive symptoms (Gross and John, 2003) .
Besides the effects of habitual use of ERS on emotional well-being, adequate and efficient regulation of emotions is crucial for adaptive social interactions (Vingerhoets et al., 2008) . Indeed, the acute usefulness of reappraisal and suppression largely depends on the immediate context and/or upcoming stimulus. For example, based on the social consequences, it might be important to behaviorally inhibit the expression of emotions (Gross, 1998) . During the past decades, there has been a wealth of experimental research looking at the processes underlying, and effects of, the trial-by-trial use of reappraisal and suppression. In a standard experimental design, participants are shown aversive pictures from the International Affective Picture System (IAPS; Lang et al., 1997 ) that typically generate negative emotion. Functional imaging studies consistently found that reappraisal of emotions induced by these pictures activated the prefrontal cortex (PFC; e.g. increased dorsal PFC, ventrolateral PFC, posterior portion of the dorsomedial PFC/superior frontal gyrus and dorsal anterior cingulate cortex), associated with cognitive control, and deactivated the amygdala and/or insula (for a meta-analysis, see Kalisch, 2009 ). As compared with reappraisal, imaging studies on expressive suppression are scarce. A recent study investigated the regulation of facial expressiveness to acute pain (Kunz et al., 2011) . These authors observed that suppression of pain expression was related to frontostriatal and motor neural activity. In another study, Lee et al. (2008) observed activities in the inferior frontal gyrus (IFG), insula and motor face areas when responding with the opposite facial emotional expression that was presented to the participant.
To date, only one functional magnetic resonance imaging (fMRI) study of Goldin et al. (2008) compared expressive suppression and cognitive reappraisal while female participants were watching negative, emotion-eliciting film fragments. They observed that both strategies elicited overlapping medial/inferior prefrontal brain activity as well as amygdala/insula activation. These authors also demonstrated that expressive suppression resulted in additional activation of the right ventrolateral PFC, a region related to inhibitory motor control (Garavan et al., 2006) . Most importantly, results from Goldin et al. (2008) were in accordance with the theoretical framework that delineates antecedent-focused and response-focused ERS (Ochsner and Gross, 2005) . These authors observed that reappraisal produced a rapid cognitive regulation-related medial/inferior prefrontal activation, and suppression resulted in a delayed component of medial/inferior prefrontal activation related to volitional motor inhibition as well as sustained amygdala activation.
An important observation is that most functional imaging studies to date have investigated the reactive aspects of emotion regulation (i.e. examining suppression and reappraisal subsequent to the presentation of the aversive picture or emotional face). An interesting question remains regarding the neural correlates when a negative event is anticipated and individuals are proactively preparing to use a specific ERS when confronted with this stimulus. This is because in everyday life, individuals often know that an upcoming event will elicit negative emotions, but they have the intention to control these expected distressing feelings. This proactive preparation is based on the intention to have control over predictable negative emotions and might influence the experience and expression of these emotions (Gross, 1998) . For example, for the funeral of a close friend, what are the neural correlates supporting preparatory control associated with the intention to reappraise or suppress negative emotions? In other words, even though an individual does not know exactly what will happen during the upcoming funeral, one foresees that negative emotions will be elicited and intends to control these emotions in a specific way. Although this proactive aspect of behavior is largely underexplored (Aron, 2011) , individuals might benefit from this anticipatory, control-supporting ERS to flexibly adapt to changing environmental situations and social demands. This anticipatory control could have an influence on the actual processing of negative material, for example, by interpreting the event as less threatening or inhibiting facial expressions more strongly.
Altogether, the primary goal of this study was to explore neural correlates of preparatory control associated with the purpose to suppress or reappraise upcoming negative emotions. Hence, a standard emotion-regulation paradigm was modified in a way that allowed participants time to anticipate a specific ERS. Imaging data were analyzed following the presentation of the preparatory cue and during the presentation of the emotional target. Based on prior research, the neural correlates during the emotion-regulation performance were hypothesized to be of prefrontal location (e.g. dorsal PFC, ventrolateral PFC, dorsomedial PFC and dorsal anterior cingulate cortex; Beauregard et al., 2001; Ochsner et al., 2004; Goldin et al., 2008) as well as the amygdala, which is responsible for emotion processing and has been implicated repeatedly in neuroimaging studies on emotion regulation (e.g. Urry et al., 2006) . However, motor inhibitory areas could be expected as a possible target of expressive suppression in particular (Goldin et al., 2008; Lee et al., 2008; Kunz et al., 2011) . Based on the temporal differences in medial/inferior prefrontal activation between reappraisal and suppression (Goldin et al., 2008) , one might deduce that neural correlates of control might be most pronounced during the proactive anticipation period for reappraisal. This is because reappraisal has its impact early in the emotion-generation process (i.e. in the beginning of the generation of the emotion) by manipulating the input of the system (Gross, 1998) . On the other hand, we expected neural correlates of control for suppression to only appear during the presentation of the aversive image because this latter ERS has its impact relatively late in the emotion-generation process (i.e. at the end of the generation of the emotion, right before the emotional response). Sheehan et al., 1997) . All participants were right-handed, had normal or corrected-normal vision and were eligible for fMRI research.
METHODS

Procedure
The study protocol was approved by the local Medical Ethics Committee of Ghent University Hospital. All participants were initially screened for inclusion/exclusion criteria (see participants' characteristics) and gave written informed consent prior to the study. Subsequently, the emotion-regulation paradigm was administered in the fMRI scanner. Finally, after completing the paradigm, all participants rated the experimental IAPS pictures for valence and arousal. The entire experiment lasted approximately 2 h, for which participants received financial compensation.
Emotion-regulation paradigm
The stimuli set consisted of 63 negative pictures of the IAPS (Lang et al., 1997) with mean arousal values >6 and mean valence ratings <4, based on the normative ratings of female participants. Each image was shown only once for a given participant.
Participants were instructed to 'suppress', 'reappraise' or 'appraise' their emotions in response to aversive images. To standardize how participants applied the different instruction, they were intensely trained for AE20 min beforehand. The number of practice trials differed between participants and was dependent on when they achieved a minimum level of understanding or proficiency in suppression, reappraisal and appraisal (the same person trained all the participants). For the 'suppression' instruction, participants were trained to suppress displaying their feelings elicited by the picture. They were told that it was important that people in their environment would not be able to see what they were feeling (e.g. Gross and Levenson, 1997, pp. 97) . For the 'reappraisal' instruction, participants were trained to reinterpret the situational event depicted by changing the emotions, actions and outcomes of individuals depicted in that situational context (e.g. Ochsner et al., 2002) . Participants were trained to use a cognitive strategy to generate an alternative interpretation about each picture that would explain apparently negative events in a less negative way (e.g. women depicted crying outside of a church could be described as attending a wedding instead of a funeral; Ochsner et al., 2002 Ochsner et al., , pp. 1225 . The ultimate goal of this cognitive strategy was to downregulate negative feelings elicited by the image and decrease emotional reactivity. For the 'appraise' instruction, participants were trained to simply look at the pictures, feel their natural feelings and not change anything.
Participants were trained in not only how to suppress, reappraise or appraise their feelings elicited by the negative and distressing image but also to enhance preparatory control supporting the strategy that would be employed. For reappraisal, participants were instructed to imagine that although the upcoming IAPS picture is unknown, they would be able to control their feelings elicited by this image. With this cognitive strategy, they prepared themselves to down-regulate their emotions, which gave them a feeling of control over an upcoming distressing image. For the suppression instruction, participants were asked to prepare not to show their feelings on an outward level, without holding their face already still beforehand. For the anticipation of reappraisal and suppression, we asked participants to think that they would be able to down-regulate or inhibit their negative feelings, respectively. This mindset of control was taught during the training block before the scanning procedure. We also instructed participants that anticipatory processes would help them with the actual ERS, making it worthwhile for them to anticipate both expressive suppression and cognitive reappraisal. With this preparatory control, we attempted to interfere in the emotion-generation process as early as possible. For the appraisal instruction, participants were instructed to do nothing specifically (no preparatory control), but wait until the picture was shown, knowing that they could react normally to the image.
For all the pictures, participants were told not to look away and to concentrate on the picture during the time it was projected. During this practice phase, participants first received a couple of examples to illustrate the reappraisal instruction (e.g. how to generate reinterpretations for several other sample pictures). Subsequently, participants were asked to verbally state what they were thinking during the preparation (cue) and picture (target) phase. This way, we were able to standardize the preparation and actual target phase over all participants. Moreover, participants were falsely instructed that facial movements would be recorded in the scanner to evaluate the feelings displayed. During the debriefing at the end of the study, all participants reported that they believed that a special camera had recorded their facial expressions/feelings and the social desirability response was low.
During the emotion-regulation paradigm (Figure 1 ), participants were cued to suppress, reappraise and appraise a series of 63 randomly intermixed trials in three blocks. The order of the instructions was semi-randomized (with three different instruction sequences), but with the same number of each instruction per block (21 trials in each block, a total of 7 trials per cue). Moreover, we controlled for the same number of repetitions between the different instructions across the whole task (no more than two repetitions/instructions). Each trial started with a fixation cross (0-1.5 s, jitter in steps of 500 ms) followed by a cue word (suppress, reappraise or appraisal). This cue word appeared centrally on the screen for 1 s, after which a blank screen was presented (1-9 s, jitter in steps of 500 ms and mean duration of 4.5 ms). This cue-offset time enabled participants to prepare for the instructed ERS. Subsequently, a negative, high-arousing image appeared centrally for 10 s. Although the image remained on the screen, participants performed the emotion regulation or appraisal specified by the prior instructional cue. Then, a rating scale appeared immediately after presentation of the photo. In a standard emotionregulation study, participants provide a rating of their current negative affect immediately after the presentation of the image or movie (e.g. Ochsner et al., 2004) , and emotion regulation success is indexed by self-reports of mood. In this study, however, we wanted to specifically evaluate how well participants applied a specific emotion-regulation/generation strategy to control or feel their negative affect, respectively. This way, we wanted to take individual differences in valence and arousal associated with each emotional picture into account. This need for online performance measures to control for adequate engagement with the task has already been highlighted by Carter (2009) . Therefore, in this study, a Likert scale allowed participants to rate how successful they were in regulating or appraising their negative emotions (1 ¼ not at all to 4 ¼ very good). Successful cognitive reappraisal implies that the participant was able to down-regulate negative feelings, whereas successful expressive suppression implies that the participant was able to not show his/her feelings on an outward level. All together, this success rating resulted in an evaluation of 'relative negative affect' based on the application of an explicit emotion regulation/generation strategy.
Finally, the word 'RELAX' appeared on the screen for 8 s so that participants knew they could relax until the presentation of the next trial.
At the end of the study (after the emotion-regulation paradigm), each participant rated all the pictures presented. They were asked to indicate how they felt while looking at the pictures using 9-point Likert scales for mood (1 ¼ unhappy, 5 ¼ neutral and 9 ¼ happy) and arousal (1 ¼ calm, 5 ¼ intermediate and 9 ¼ excited).
Scanning procedure
Images were collected with a 3T Magnetom Trio MRI scanner system (Siemens Medical Systems, Erlangen, Germany) using an eight-channel radiofrequency head coil. First, high-resolution anatomical images were acquired using a T1-weighted 3D Magnetization Prepared RApid Gradient Echo (3D MPRAGE) sequence (repetition time fMRI data pre-processing and general linear model analysis The fMRI data were analyzed with statistical parametric mapping using SPM5 software (Wellcome Department of Cognitive Neurology, London, UK). The first four volumes of all EPI series were excluded from the analysis to allow the magnetization to approach a dynamic equilibrium. Data processing started with slice-time correction and realignment of the EPI datasets. A mean image for all EPI volumes was created, to which individual volumes were spatially realigned by rigid body transformations. The high-resolution structural image was co-registered with the mean image of the EPI series. Then the structural image was normalized to the Montreal Neurological Institute Fig. 1 Timeline of the event-related emotion regulation task.
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(MNI) template, and the normalization parameters were applied to the EPI images to ensure an anatomically informed normalization. During normalization, the anatomy image volumes were re-sampled to 1 Â 1 Â 1 mm 3 . A filter of 8 mm full-width at half maximum was used. Low-frequency drifts in the time domain were removed by modeling the time series for each voxel by a set of discrete cosine functions to which a cut-off of 128 s was applied. The subject-level statistical analyses were performed using the general linear model. The model contained separate regressors for the Cue Suppression, Reappraisal and Appraise cue (1-9 s) and the Suppression, Reappraisal and Appraise Target phase (e.g. implementation of the cue, duration of 10 s) and the response to the rating screen. The cue was modeled as an event with duration 0. The jitter was not separately modeled. Movement parameters were included to account for variance associated with head motion. All resulting vectors were convolved with the canonical hemodynamic response function and its temporal derivative to form the main regressors in the design matrix (the regression model).
The statistical parameter estimates were computed separately for each voxel for all columns in the design matrix. Contrast images were constructed for each individual to compare the relevant parameter estimates for the regressors containing the canonical hemodynamic response function. Next, a group-level random effects analysis was performed. One-sample t-test was performed for each voxel of the contrasts Cue Suppression vs Cue Reappraisal, Cue Suppression vs Cue Appraisal and Cue Reappraisal vs Cue Appraisal. For the target, we contrasted Target Suppression vs Target Appraisal, Target Reappraisal vs Target Appraisal and finally, Target Reappraisal vs Target Suppression. The resulting statistical values were thresholded with a level of significance of P < 0.05, corrected for family-wise error (FWE, whole-brain analysis) with a cluster extent >5. Based on our a priori hypothesis on amygdala activation during ERS, we created masks by means of the Wake Forest University (WFU) PickAtlas (Maldjian et al., 2003) . Finally, given the effects on motoric inhibition during the preparation phase for suppression (see Results, Cue Suppression > Cue Reappraisal), we investigated its relation to facial motor activity during the actual expressive suppression of negative emotion (as reflected in activation in the precentral gyrus during Target Suppression > Target Reappraisal). Therefore, the precentral gyrus region of interest (ROI) during Target Suppression was anatomically defined by means of the WFU PickAtlas and comprised the entire precentral gyrus.
The resulting maps were overlaid onto a normalized T1-weighted MNI template (colin27) and the coordinates reported correspond to the MNI coordinate system. To extract beta values for each participant for region and condition, we used Marsbar (http://marsbar.source forge.net/, Brett et al., 2002) .
RESULTS fMRI data
Target emotion regulation To explore brain activity during the expressive suppression itself, we compared activity for expressive suppression with the control condition appraisal (Target Suppression > Target Appraise). We found activity in the right frontal cortex, right inferior parietal lobe, lower precuneus and left dorsolateral PFC (Table 1; Figure 2 ). To explore brain activity during the reappraisal of emotions, we compared activity for cognitive reappraisal with appraisal (Target Reappraisal > Target Appraise). We found activity in the left and right middle temporal gyrus, left and right IFG, middle frontal gyrus and right inferior parietal lobe (Table 1; Figure 2 ). Finally, we compared brain activity during the expressive suppression with cognitive reappraisal (Target Suppression > Target Reappraisal). We found activity in the right IFG, right dorsolateral PFC, posterior cingulate, left superior temporal gyrus and left inferior parietal lobe (Table 3) . For the contrast Target Reappraisal > Target Suppression, we observed motor area, visual cortex, middle temporal gyrus, calcarine and angular gyrus activation (Table 2) .
Cue Emotion Regulation
To explore brain activity during the preparation for expressive suppression, we compared activity for expressive suppression with appraisal (Cue Suppression > Cue Appraise). We found activity in the putamen, right visual cortex, left premotor cortex and the right IFG/precentral gyrus (Table 3 ). To explore brain activity during the preparation for reappraisal, we compared activity for cognitive reappraisal with appraisal (Cue Reappraisal > Cue Appraise). We found activity in the right visual cortex (Table 3) . Finally, to explore unique brain activity during the preparation for the ERS, we compared cue-related preparatory activity for expressive suppression with preparatory activity for the alternative regulation strategy reappraisal (Cue Suppression > Cue Reappraisal). We found activity in the right IFG, bilateral putamen, supplementary motor area (SMA) and pre-SMA and right supramarginal gyrus to be more pronounced during the preparation for expressive suppression than for cue reappraisal (Figure 2 ; Table 4 ). The reverse contrast of Cue Reappraisal > Cue Suppression revealed no significant clusters of preparatory activity.
Cue vs target emotion regulation
During anticipation for suppression, preparatory control was observed in the right IFG and putamen during Cue Suppression > Cue Reappraisal, areas that represent motoric inhibitory activation. To relate motoric preparatory activation with motor activation during the expressive suppression of emotions, activity in the bilateral precentral gyrus was isolated by means of an ROI analysis as a reflection of facial motoric activation. A negative association between activation in regions activated during anticipation for suppression, namely the right IFG and putamen during Cue Suppression > Cue Reappraisal and activity in bilateral precentral gyrus during Target Suppression > Target Reappraisal, was found [r(41) ¼ -0.423, P < 0.01; Figure 3 ]. This suggests that activating the right IFG and putamen during the proactive preparation for suppression is supporting motoric processes involved in the suppression/inhibition of overt displays of emotion.
Rating of emotion regulation
The rating score of how successful the participants were in regulating/ appraising their emotions was not significantly different between Interestingly, we observed a trend toward a significant correlation between the observed signal change in the IFG following the cue suppression and the participants' success rating at the end of the trial [r(42) ¼ 0.28, P ¼ 0.08].
DISCUSSION
Using event-related fMRI, we investigated neural correlates while participants were anticipating reappraisal or suppression (proactive, cue phase), as well as while they were applying these ERS (reactive, target phase), all within the context of negative, high-arousing emotions. Whole-brain imaging data of the target phase demonstrated that both the strategies of suppression and reappraisal elicited activation in overlapping prefrontal brain areas (compared with appraisal, FWE-corrected). More specifically, for suppression, we observed right frontal cortex, right inferior parietal lobe, lower precuneus and left dorsolateral PFC activation. For reappraisal, we observed activity in the left and right middle temporal gyrus, left and right IFG, middle frontal gyrus and right inferior parietal lobe. These areas of activation are in line with prior emotion-regulation studies (e.g. Beauregard et al., 2001; Ochsner et al., 2004; Goldin et al., 2008) . These imaging data, together with high success ratings in applying the ERS (mean rating of >3 on a Likert scale from 1 to 4), suggest that participants were able to regulate their emotions elicited by the images presented.
These findings reveal differences in preparatory control for expressive suppression and cognitive reappraisal (cue phase). The findings show that the anticipation for suppression (Cue Suppression > Cue Reappraisal) is associated with activation in the right IFG, bilateral putamen, SMA, pre-SMA and right supramarginal gyrus (FWEcorrected). Moreover, the anticipation for suppression (Cue Suppression > Cue Appraisal) is associated with activity in the putamen, right visual cortex, left premotor cortex and the right IFG/precentral gyrus. These neural correlates are all related to motoric regulation. It is well known that the right IFG, putamen and pre-SMA have been implicated in processes of motor inhibition. Moreover, these neural correlates have been observed in stop-signal and go/no-go tasks associated with refraining from certain actions (Aron et al., 2004; Aron and Poldrack, 2006) . The fact that these preparatory brain correlates are mainly associated with the motor inhibition system is not surprising because expressive suppression is an ERS that prohibits the outward display of emotions. In addition, as outlined in the introduction, neural correlates of inhibitory control seem to play a critical role in the expressive suppression of emotions (Garavan et al., 2006; Lee et al., 2008; Kunz et al., 2011) . These findings propose that the intention to suppress the expression of negative emotions is already reflected in neural correlates associated with inhibitory control.
In addition, we were interested in how the preparation to inhibit facial expressions (cue phase) predicted the actual suppression of emotions (target phase). We observed that the more participants' enhanced activity in brain areas involved in inhibitory control during the preparation for expressive suppression (namely right IFG and putamen), the less motor-related activity was observed in the precentral gyrus during the suppression of negative emotional expressions in the target phase. This precentral gyrus ROI was chosen because it comprises the primary motor cortex, which is involved in facial movements (Birn et al., 1999; Alkadhi et al., 2002) . Our findings, therefore, suggest that motor regulation during the preparation for expressive suppression (cue phase) acts on the primary motor cortex during the actual expressive suppression in the target phase; enhanced inhibitory proactive control reduces motoric activation when actually controlling facial expressions. Moreover, we observed a trend toward a significant positive correlation between the activity in the IFG during the preparation for expressive suppression and participants' individual ratings of how successful they were in suppressing their emotions. This rating refers to how successful participants evaluated their ability of showing emotions on an outward level. Ultimately, our findings point to the importance of the preparation to expressively suppress emotions that are expected from negative, high-arousing events. This process might be what is captured in the well-known phrase 'to put on a poker face', and might refer to a facial expression that conceals current and upcoming emotions. Possibly, this anticipatory control mechanism that is activated when individuals prepare to suppress their emotions might facilitate the application of this behavioral ERS when needed. For example, when freshmen arrive at their new college, they use suppression more than usual (Srivastava et al., 2009) . Interestingly, in contrast to expressive suppression, we did not observe neural correlates of anticipatory control for cognitive reappraisal (Cue Reappraisal > Cue Suppression), even though participants (i) knew that a high-arousing negative image was going to be presented and (ii) had a feeling of control over the ability to down-regulate upcoming negative feelings. The actual reappraisal of negative emotions, on the other hand, was associated with typical prefrontal brain activation (i.e. middle temporal gyrus, left and right IFG, middle frontal gyrus and right inferior parietal lobe). Moreover, participants felt less negative while viewing IAPS images at the end of the study that had been reappraised during the emotion-regulation paradigm, which suggests that participants were adequately reappraising the emotional picture being presented. Therefore, these findings suggest that even though participants were able to cognitively reappraise emotional images, preparatory control supporting cognitive reappraisal was harder to achieve compared with preparatory control for expressive suppression. Of note, we only observed neural correlates in the right visual cortex during the reappraisal preparatory phase (Cue Reappraisal > Cue Appraisal). This may be because participants were using visual mental imagery to visualize internally generated scenery to generate a subjective feeling of control, although this speculation warrants further research.
The difference in cognitive reappraisal and expressive suppression is of particular interest for research into the ability to control and modify emotions. As outlined previously, reappraisal is a cognitive strategy to change the emotional impact of an emotion-provoking stimulus, whereas suppression is a behavioral strategy that directly targets outward displays of emotion. This distinction between both ERS might not only be reflected in temporal differences in neural activity between the ERS (e.g. Goldin et al., 2008) but also in the amount of information that is needed to generate both ERS. Reappraisal might depend on the knowledge of the context of the emotional image, whereas suppression might depend on a global mindset to inhibit facial expressions. As a consequence, this difference might entail that a general awareness of an upcoming negative stimulus is insufficient to engage in cognitive reappraisal, which might then explain absent preparatory control supporting this strategy. However, a study from Herwig et al. (2007) demonstrated that a specific reappraisal strategy associated with upcoming (but still absent) unpleasant events activated similar prefrontal areas (e.g. medial and left dorsolateral PFC) to those typically associated with cognitive reappraisal. In this latter study (Herwig et al., 2007) , participants knew that an unpleasant event was going to appear without knowing the exact content of this event. During the preparatory period, participants were asked to use a cognitive strategy of self-regulation to reduce anticipatory emotional arousal (i.e. reality checking: 'repeatedly evaluate the realistic context of their actual situation by, e.g. thinking: I am lying in a scanner ' Herwig et al., pp. 654) . Based on the results of their study, neural correlates of reappraisal seem to be measurable prior to the presentation of the emotional stimulus, but might be dependent on the instructions for the specific cognitive reappraisal strategy. Various forms of reappraisal strategies have been defined in the literature (e.g. self-focused and situationfocused reappraisal), each associated with distinct neural correlates (Ochsner et al., 2004) . The reappraisal instructions in the study from Herwig et al. (2007) are most closely related to the self-focused instructions outlined by Ochsner et al. (2004) . In this study, situationfocused instructions for reappraisal were chosen (i.e. give a different meaning to the situation to make it better) over the self-focused approach (i.e. distancing) to make the difference with expressive suppression as large as possible. However, both self-focused reappraisal and suppression might depend on a global mindset to control emotions, in contrast to situation-focused reappraisal, which might depend on the contextual information of the image. Future research is therefore needed to compare the anticipation for cognitive reappraisal using self-focused and situation-focused instructions, especially when contrasting suppression and reappraisal in the same study. Moreover, future studies could investigate a condition where participants know the context of the upcoming stimulus (for example, 'you will see a woman crying outside the church') and are asked to prepare for reappraising this upcoming negative and arousing picture. This way, in accordance with the process model of Gross (1998) , participants would be able to cognitively reinterpret early in the emotiongeneration process by preparing for specific emotion-eliciting features of the upcoming stimulus (and manipulating the input of the system). Some limitations of this study should be emphasized. Immediately after the presentation of the image, participants rated how successful they were in regulating/appraising their negative emotions to reduce/ feel their negative affect. The idea was to investigate whether proactive preparation would help to successfully regulate emotions. Future research might include both an online rating of success (as in this study) and an online rating of current mood (as in standard emotionregulation studies) at the end of each trial. This latter rating of current negative affect refers to 'how are you feeling at this moment?' and was only presented offline at the end of this study, and not online as in standard emotion-regulation paradigms. Second, in this study, we observed no difference between both ERS and the appraisal condition in amygdala activation. Although our neuroimaging of data acquisition and analyses were in accordance with the literature, this absence of amygdala effects is not in line with results of many fMRI studies on emotion regulation (e.g. Goldin et al., 2008) . Notwithstanding the proactive anticipation for suppression or reappraisal, we observed no association between how participants prepared for ERS and amygdala activity during the actual regulation. This could be because participants were well aware that the upcoming picture would be negative and high arousing, and this combination of 'knowing' and 'preparing' led to an absence of amygdala effects. Nevertheless, this might also be due to signal drop out since slice position was not optimized for amygdala acquisition.
In conclusion, the present neural data demonstrate that participants increased inhibitory motor control when anticipating the expressive suppression of negative emotions, referring to a strategy to not show their emotions on an outward level. Moreover, participants seemed to benefit from this proactive anticipation to suppress emotional expressions because this cue activation was, on the one hand, negatively related to motoric activation during actual suppression and, on other hand, positively related to subjective ratings of success (trend toward significant correlation). The intention to cognitively reappraise emotions, in contrast, seems be related to anticipatory control processes. This suggests that a cognitive strategy to down-regulate negative feelings (by changing the meaning of the situation) is activated when the emotional stimulus is presented to the participant, or when contextual cues reveal emotional features of the upcoming negative stimulus.
